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INTRODUCTION 
Since the almost universal laboratory method of 
preparing absolute alcohol requires considerable time and 
trouble, gives a low yield of alcohol and leaves a distill­
ing flask bedly clogged with hydreted lime, Professor S.S, 
Kietler and I  undertook the following research in the hope 
that we might devise a new method that would be both rapid 
and easy to perform. 
Upon reviewing the possibilities, i t  seemed evi­
dent that any method to be rapid would have to involve dry­
ing In the vapor phase. Diffusion in a liquid being so 
slow that when a. drying agent is placed in the liquid phase 
an unnecessarily long time must be allowed for all  of the 
liquid to come into contact with the drying agent, unless 
that could be a. l iquid. Liquids have been used in some 
instances, but seem to be unsatisfactory for the simplest 
possible laboratory apparatus, 
A preliminary study was accordingly made of the vapor 
phase methods already proposed, followed by a search for 
a suitable drying agent. 
r -
ANHYDROUS ALCOHOL 
It .  is believed that the first anhydrous alcohol was 
prepared by Lowitz." '"" He was unable to obtain alcohol 
which did not contain some water. He first increased the 
strength by adding dry potassium tartrate to the alcohol. 
He allowed this to stand a short time and decanted off the 
alcohol-.  He treated this with a great excess of dry potas­
sium carbonate and distilled the liquid very slowly. 
A short time later Richter * used a similar method 
and obtained a slightly higher percentage of alcohol. He 
used the same method with the exception of the potassium 
carbonate. In place of the potassium carbonate he used 
hot calcium chloride. 
Drinkwater improved upon the methods uRed by those 
before him and obtained a very much better alcohol. He 
first digested the 95% alcohol with dry potassium carbon­
ate for twenty-four hours, decanted the liquid and treated 
i t  with as much fresh quick lime as was needed to absorb 
all  the alcohol*, 
1.  Dictionary of Applied Chem. Thorpe Vol.1,.  P .  £8 
2. Crell*s Ann. 2, p.211 
3. Dictionary of Applied Chem, Thorpe Vol.1, P .58 
: 
2 
This mixture he distilled over a water bath at a tem­
perature of 82,2 .  He found that the product of this dis­
tillation hed 8 -specific gravity of ,7946 at 15.6°. The 
alcohol was returned to the retort and fresh dry pulverized 
quicklime added and the mixture allowed to stand a week at 
15,6". It  was then slowly distilled, the liquid obtained 
having specific gravity of .7944 at 15.6°, For the third 
time the alcohol was treated with quick lime. This time 
the mixture was heated to 54.41° for a short time and then 
distilled out of contact with the air,  at 21.1° to 82.-2°. 
The specific gravity of the final alcohol was .793811 at 
15.6°. 
4. 
Squibb followed out the process used by Drlnkwater 
with the exception of the method in distillation. He 
distilled the alcohol in a partial vacuum of 380 to 630 
mm. The alcohol thus prepared had a specific gravity of 
.7935. 
The results of Drinkwater were later confirmed by 
Ifendeleeff.5 ,  
In the last twenty years a great amount of work has 
been done on alcohol. Probably the main reason for the 
excessive work has been caused by the desire of many fo­
reign nations to obtain a cheap fuel,  Kany of the world's 
most brilliant chemists have endeavored to obtain a cheap 
alcohol with a minimum of water. Also the great research 
4. Dictionary of Applied Chem. Thorpe Vol. 1,  p.59 
5. Pogg. Ann. 138, 230. 
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ANHYDROUS ALCOHOL 
laboratories have needed anhydrous alcohol to carry on some 
of their most important experiments. 
A brief hietory of the more Important methods since the 
time of Drinkwater follows. Probably at the present time 
the method most, commonly used is the lime method. This 
method has been used for a considerable time, &s I  have 
shown in previous pages. Almost any text on organic chemis­
try will give the process and explain i t .  However.,  some 
valuable research work has been done on i t  in more recent 
years by some of our noted chemists. 
Danner and Hildebrand^* in 1922, while studying the 
degree of ionization of ethyl alcohol, reviewed the liter­
ature of the lime method as used up to that time. Danner 
and Hildebrand say, "The general practice has been to make 
a preliminary drying with quicklime and then to resort to 
more vigorous dehydrating agent to remove the last trpces 
of water." 
6. Danner and Hildebrand, J.Am.Chem.Soc. 4_4, 2824, 1922 
4 
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Calcium was not suitable because of the danger of pro­
ducing ammonia. The more vigorous dehydrating agents were 
all undesirable because of the production of ether. This 
report of Danner and Hildetrand states that Andrew7* found 
freshly burned quicklime as effective as metallic calcium 
in removing water, in so far as density, refractive index, 
and critical solution temperature may be used to measure 
the water content of alcohol. From their report re find 
that Kailen®* has made a detailed study of the rate of 
drying of ethyl alcohol using various amounts of lime and 
also varying the length of treatment. His work shows that 
60 grams of lime to 100 grams of alcohol yield a 99.54 pro­
duct on boiling for 3^- hours and 99.9$> in 6 hours. He 
found that the same degree of purity could be obtained if 
he maintained it at room temperature for 575 hours. The 
reason that such a length of time is required is probably 
because a thin film of calcium hydroxide is formed over 
the surface of the lime, which almost stops further reaction. 
The film was prevented from forming by a continuous shaking 
of the apparatus. 
Danner and Hildebrand believed that almost complete 
drying could be obtained if a sufficient surface of pure 
calcium oxide could be provided. To study this they 
7. Andrew J,Am.Chem.Soc. SO, 353, 1908 
8, Kailen Mcnatsh, 28, 827, 1907 
5 
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prepared the lime sample as follows: "We have prepared a 
special sample of lime by burning a mixture of calcium-
hydroxide and calcium carbonate which had resulted from 
allowing slaked lime to dry in the air and was thus in the 
form of an extremely fine powder. When the burning is 
carried out at a temperature sufficiently high to give 
complete conversion to the oxide and yet low enough to 
avoid any amount of sintering, a product is obtained which 
reacts very vigorously with water." They then distilled 
a mixture of commerical 95$ alcohol and sulfuric acid, 
using 5cc. of cone, acid end 20 cc. of water per liter 
of alcohol. 10 grams of silver nitrate and 1 gram of 
potassium hydroxide were added per liter of alcohol and 
refluxed for several hours. This was done to remove 
q 10 11 IP 
aldehydes and other impurities. • • • • 
After distilling, it ras placed over a high grade 
of commercial quicklime, 600-7Q0 grams per liter, and 
refluxed for about 8 hours. After sealing the flask 
tightly it was subject to vigorous shaking at room 
temperature from 24 to 36 hours. The final drying was 
accomplished by distilling on to the specially prepared 
lime. This ga.ve a very high grade alcohol, which they 
9. Borgstrom,. unpublished Thesis, University Calif.1916. 
10. Wildermann, Z. Physik. Chem,, 14., 252, 1894. 
11. Robertson and Acree, J.Phys.Chem.,19, 251, 1915 
12. Winkler, Ber., 38, 3612, 1S05 
ANHYDROUS ETHYL ALCOHOL 
called abeolute alcohol. 
Noyes1 3- has made a detailed study of the preparation 
of absolute alcohol with calcium chloride as the initial 
drying agent and lime as the final one. He found that i t  
was possible to obtain 99.0—99.5$ alcohol using calcium 
chloride. On using lime he obtained results similar to 
those of earlier experimenters. He found the nearly 
absolute alcohol to be always slightly turbid. Cn studying 
the literature he failed to find any reason for this 
phenomenon. After experimenting and testing for calcium 
he came to the conclusion that the turbidity was caused by 
calcium passing over as ucalcium ethylate. On being ex­
posed to the air for a period the color disappeared pro­
bably the ethylate being converted to the hydroxide. He 
obtained 99,76-99,99$ alcohol by this method. 
He states the following as probably the best laboratory 
method for the preparation of ethyl alcohol, "Put 10 l i ters 
of 93$ alcohol and 3000 grams of good lime in a flas'c. 
After refluxing for 24 hours, alcohol of 99$ concentration 
can be obtained in this way, or that obtained by calcium 
chloride is then best refluxed for 24 hours with 350 grams 
of good lime, which should bring i t  to 99.7> or higher. I t  
will probably now be turbid. It  is then mixed with about 
50$ more than the required amount of calcium oxide prepared 
13. Noyes, J.Am.Chem.Soc. 45, 857, 1923* 
by heating hyareted lime as described by Danner end 
14 • 
Kildebrand.* (This method is explained in former pares) 
"Anhydrous calcium chloride amounting to 1Q or 15# of the 
lime used should be added and the alcohol distilled after 
refluxing overnight. This should give clear alcohol of 
at least 99.9#- concentration." He found that he could not 
use sodium as i t  caused sodium ethylate and sodium hydro­
xide to form which produced an equilibrium with the rater 
and alcohol, thus carrying some of the water over with the 
alcohol. 
15 Frankforter * in 1920 patented a method for obtaining 
anhydrous alcohol using potassium carbonate end potassium 
fluoride as the initial drying agents. A brief,  outline 
of hie method is as follows! Some of the water of the 
p^lcohol is removed by treating i t  with a mixture of po­
tassium fluoride. The alcohol is decanted and heated in 
an auto-clave retort with calcium oxide under a pressure 
of approximately 55 lbs. to the sq, inch. The trace that 
is left is removed by using calcium carbide as a drying 
.agent for the alcohol vapors. 
16 Lyons and Smith * have produced, absolute alcohol 
by the use of calcium carbide end anhydrous copper sul­
fate. From their results i t  appears that the method may 
have considerable possibilities, 
14. Danner and Hildebra.nd, J*Am.Chem.Soc. 44, 28 24, 1922. 
15. U.S. 1,350,254 Aug. 17, 1920, 
IS. Lyons and Smith, Science, 62, 224-5, 1925. 
7 
ANHYDROUS ETHYL ALCOHOL 
I t  has been known for a considerable time that ben-
1 7 z e n e  * and certain other liquids on being added to ethyl 
alcohol rill  change i t 's  boiling point and cause a larger 
percent of alcohol to separate from the water. In 1S33 
18 Steffens * devised an apparatus for the use of benzene 
in the preparation of absolute alcohol. The method is 
essentially as followsi 95$ alcohol and benzene are mixed 
and then distilled. The benzene is obtained from the 
distillate by allowing the condensate to stand until  the 
benzene and alcohol has separated into two layers. The 
benzene is then washed and returned to the rectifier to 
be used again in the production of absolute alcohol. 
1 q prv 
Ifarks * * 0f the U.S. Industrial Alcohol Co. has 
patented a method and apparatus using benzene, carbon tetra 
chloride and hexane. The process is essentially as follows: 
Ethyl alcohol or other alcohol is dehydrated by distilling 
the alcohol in a rectifying column in the presence of a 
liquid which is miscible with the water. The absolute 
alcohol is obtained from the base cf the column. The vapors 
from the top are treated to produce an alcohol mixture of 
constant boiling point.  The residual solution is treated 
17. Young, J.Chem.Soc. 81, 707(1902), 
18. Can. 234,041, Sept. 18, 1923. 
19. Brit.  213, S84 Jan,11, 1923. 
20. Brit. 213., 985 Jan.ll, 1923. 
8 
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to recover the pure liquid which 1? used again. 
Dehydrated alcohol has been, prepared by usine: a pure 
21 gasoline" * which has a boiling point below 80°. 
Ruymbeke"'used a method for dehydrating ethyl 
alcohol by passing i ts vapors through glycerol which vae 
placed to flow down a rectifying column at the same time 
alcohol vapors passed up the column. The glycerol removes 
most of the water, yielding alcohol. In Kerch 1522 he 
improved his method by using a solution of calcium chloride, 
or potassium chloride in glycerol as dehydrating agent, 
23 Schneible » improved upon the method of Ruymbeke 
by heating the glycerol to a higher temperature than that 
of the alcohol vapors, which were passed through i t .  
£4. Ruymbeke * in 1924 made an even greater improvement. 
Alcohol vapors were brought in a rectifying column into 
contact with a counter current of glycerol and an anhydrous 
salt  such as potassium carbonate, calcium chloride or zinc 
chloride. The alcohol obtained was 99. 8 7 0 .  The water 
solution of glycerol end salt was dehydrated for reuse. 
As in his earlier work he found that the anhydrous salts 
rendered the process far more efficient than the glycerol 
i 
alone. In order to obtain the best results i t  is advisable 
21. 80c. Ricard, Allcnet,Er.Cie.Brit,217,172 June 7,1923. 
22. Brit.  184, 035 July IS, 1921, 
23. U.S. 1,459,447 Oct.2, 1923. 
24. U.S. 1,474,216 Nov.13,1324. 
ANHYDROUS ETHYL ALCOHOL 
to first concentrate the alcohol to at least 92 or 93$ 
by a separate process. 
w) Mariller" * m sde a very thorough investigation of 
the possibilities of glycerol end glycerolic solutions 
from a commercial standpoint.  He carried the method to 
an even greater perfection than he found i t .  It  was his 
desire to obtain 99-100$ alcohol directly from weak 
alcohol solutions without first obtaining 95$ alcohol. 
The dehydrating action of commercial glycerol containing 
solutions of dehydrating salts was tried and gave 93.5 
to 99.8$ alcohol. The dehydrating agents.used were sodium 
carbonate, potassium carbonate, zinc chloride, cooper sul­
fate, etc. The glycerol contained not to exceed 30$ of 
the salt.  He carried out the work using the salts and 
different concentrations of the salt in the glycerol,  and 
at the same time using different strengths of the alcohol. 
He found that i t  was possible to obtain alcohol of a very 
high grade or from 99.5 to 99.8$. The alcohol used was 
60 to 80$. These results were obtained using only 1? 
trays. Ordinary rectifying columns using 40 trays do not 
give a higher concentration than 96,5 to 97$. He tried 
using glycerol with a small percentage of water but found 
no additional value. Heat is given off by this reaction. 
Consequently the lower part of the column is very hot. 
25, Mariller Chimie et Industrie 10, 643-55, 1923, 
r~̂  
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Tue temperature gradually rises until it reaches the maximum 
at ote top of the tube, then gradually decreases until it 
reaches the temperature of boiling alcohol. The dehydreting 
agent was first regenerated by distilling off the alcohol 
at 156° and one atmosphere pressure. What little water re­
mained was removed by increasing the temperature to 160-170° 
with. 700- 720 mm. pressure. In commercial methods there would 
be no loss of glycerol as there is continuous distillation. 
However, if many separate amounts of the dehydrating agent 
are taken to be regenerated there would be slight loss. On 
close examination no evidence of the decomposition of the 
glycerol was detected, No trace of acrolein was found. In 
commerical application of the process, the alcohol vapors 
from, the rectifying column are passed through a dehydrating 
column which contains the dehydrating solution. The alcohol 
obtained from this column was 99.8 to 100$. He found that 
potassium carbonate was the most suitable drying agent. 
?3 loriette * prepared absolute alcohol by passing its 
vapors over lime. He described an apparatus which will 
dehydrate 5 liters of ethyl alcohol in 8 hours, The vapors 
ere passed slowly up through 3 tubes which are connected 
in series. Each tube contains 11 shelves which are covered 
with lime. Each tube contains about 250 grams of lime 
and should be sufficient to dehydrate 1 liter of alcohol. 
26. Loriette Bull. Soc. Chim. 29, 1767-70, 1926. 
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The vapors are condensed a f t e r  p a s s i n g  t h r o u g h  t h e  t u b e .  
STUDY OF THE VAPOR JiETHOD OF DRYING ETHYL ALCOHOL. 
Alter studying various methods used for the pre­
paration of absolute alcohol, Professor Kistler^and I 
outlined a course for research work using the vapor 
phase method. 
The tests we used to show the presence of water are 
old standard tests. ExamplesJ copper sulfate, calcium 
carbide, and potassium permanganate. Lyon's and Smith28 ,  
make this statement, "Potassium permanganate crystals 
showed faint pink after 5 min. in 99.57$ alcohol and 
no color in 99.63^ alcohel. Powered calcium carbide 
gave a few bubbles of gas after a few seconds." By this 
method they kept all air from the calcium carbide in order 
to obtain accurate results. 
The first procedure consisted in making an apparatus 
as shown in Fig. 1. 
I 
27. One in charge of my work. 
23. Refer to footnote 16. 
.c 
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After connecting the apparatus as shown in Fig. 1 
the tube C was filled with a good grade of commercial un­
slaked lime; B was partly filled with water; A was filled 
with 100 cc of 95^ alcohol, B was heated until the lime 
in C,. was as near the temperature of the steam ee possible. 
The heater at A r/as then turned on and the alcohol vapors 
allowed to pass through C. They were condensed in C and 
the distillate collected in E, Throughout this operation 
water was passed through the jackets of D md F to condense 
the vapors. We determined the specific gravity of the 
alcohol by means of the specific gravity bottle. The 
alcohol obtained by this method was 9S.?$« This method, 
using commercial unslaked lime, did not offer possibilities 
as the lime on receiving the water from the alcohol ex­
panded and shut off the flow of the gases thus creating a 
back pressure which blew out the stopper. 
We then prepared fresh unslaked lime as prepared by 
earlier experimenters29-. Lime prepared by this method 
did not swell to the extent of shutting off the gases. 
However we found it impossible to use it in a powdered form. 
Small lumps about the size of peas or BB shot seemed to be 
the most desirable. Below is a taole showing the results 
29. Refer to footnote 6, 
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using a column of lime 36 cm. in length and 2 cm, in diameter. 
Table I 
— Results of Passing- Alcohol Vepors Through Heated Lime 
Size Time Wt. Ale. Temp. Temp in Amt. Ale. Loss % 
of Min Lime Amp. used in Flask Obtained Ale. 
lube G. in heater 95% Lime Ale. CC. CO 
3 cm. 65 25-30 2.5 100cc 97 79 94 6. 99.73 
H 28 II 3.0 II 124 79.5 92.7 7.3 99.66 
n 7 N 3.5 H 144 79.5 94.5 5.5 99.70 
H 11 X 4.0 H 162 79.5 94.5 5.5 99.43 
As one will notice by this table, the results using a 
rapid rate of distillation were very satisfactory. 
The results using the apparatus shown in Fig. 1 being 
satisfactory we made a large apparatus, (see Fig.2) and 
repeated the tests. 
F^. a. 
15 
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The large apparatus shown in Fig, 2 consisted of 
a flask A, which contained the alcohol, B contained the 
column of lime which was electrically heated ty a coil of 
nichrome wire around a glass tube SI cm. in length and 3^-
cm, in diameter. The outer .part of the tube wae insulated 
in asbestos. 0 is an ordinary condenser, D a receiving flask 
and E a calcium chloride tube. The percent of water taken 
out of the alcohol was etjual to the results with the small 
apparatus. However, this apparatus was unsatisfactory as 
it was electrically heated and did not give the heat of 
the reaction a chance to be removed as heating by steam 
or boiling water did. With this apparatus the litae reached 
a temperature of l&(f to .250% which appeared to affect the 
stability of the alcohol. 
Returning tc the smaller apparatus we determined the 
results using fresh lime and distilling a second and a third 
time. On the first distillation, using 95$ alcohol, we 
obtained 93.50$ alcohol. The second distillation yielded 
99,SO$ alcohol and the third distillation; 99.91$. 
On determining the limits of the efficiency of the 
lime we found that 21.5 grams of lime dryed 100 cc. of 
95$ alcohol to 93.5$ or better. On passing 50 cc. more 
through the lime, alcohol of 95.5$ was obtained. In pass­
ing 50 cc. more through the same lime no water was removed. 
During all the time we carried on the a.bove experiments we 
X 3 
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kept the litre heated with steam to 98-100*. 
On using boiling water in the Jacket in place of the 
steam we obtained results identical to those with the steam. 
We found the more rapid the rate of distillation, the 
higher the temperature in the lime. Table I. shorr the 
different amperage and the temperature reached in the 
lime. 
The reading? of the thermometer (ece Table I) caused 
us to believe there might be some local heating. Conse­
quently, we placed a thermal couple at four different places 
in the lime and determined the amounts of local heating. 
Fig. 7, 
The apparatus for measuring local heating was set up 
as shown in Fig. 3 above. The resistance adjusted to make 
each millivolt on the potentiometer equal 1 cegree acove 
17 
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the room temperature. The thermal couple was arranged as 
shown above and placed in the tube containing* the lime. 
The reaction between the water from the alcohol and the 
lime caused a riee in temperature which changed the electri­
cal potential of the hot function. 
Table II below shows the results at different points 
in the 33 cm. drying; tube, (apparatus Fig;, l) . 
Table II A 
Effects of Local Keating* apparatus Fig.l 
Ale. Amp. Temp. $Alc. 
Used Ale. A E C C 
CC. Temperature 
1.00 3.5 79.5 67 597 100 67 99.50 
S3 108 108 99 
92 111 113 100 
91 116 114 87 
94 110 112 95 
100 3.5 79.5 
84 99 99 
79 118 106 
78 123 108 
78 121 110 
78 121 118 
77 120 117 
75 111 122 
98.87$ 100 4.1 79.5 
85 104 110 
85 112 116 
82 115 112 
82 116 127 
80 116 132 These readings were taken 
80 113 132 every few seconds. 
19 
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Table II B 







156 148 120 94 
163 159 121 85 
15? 154 120 81 
167 169 159 91 
211 24 8 200 8 2 
198 231 189 99 
A B C D 
99.90^ 150 
The temperature in the large tube were very high, as 
the apparatus was heated directly by electricity, and diffi­
cult to regulate. 
We accounted for the low percent of absolute alcohol in 
the small tube by the fact that the lime used did not f i t  
tightly around the thermocouple consequently some undried 
alcohol, vapors escaped through this opening. 
On passing the alcohol through unseated lime we found 
the results not satisfactory. The yield was far less. This 
was undoubtedly due to condensation of tne alcohol on the 
lime. On taking SO cc. of 95% alcohol'  we obtained SO cc. 
of 98,2$ alcohol. The loss was caused by the alcohol vapors 
condensing the remaining in the lime. 
From the results we obtained i t  appears that the higher 
the temperature at which the reaction can take place without 
the decomposition of the alcohol, the better the results.  
10 
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T^e high temperature of tee reaction cut re an the lire 
and the water in the large apparatus indicated that the 
alcohol might be changed in comoosition, e:nrequently re 
tested for aldehydes, using Roques^0' method. ?.e found that 
the alcohol vapors which did not go above 122° showed a 
very slight trace of aldehydes, while those reaching be­
tween 200° and 248° showed .02904 G. to 25 cc. alcohol. 
On testing for calcium with potassium oxalate r« 
found no trace of calcium in the alcohol distilled under 
152 . 
We found the corrected boiling point of the 99,Pig 
alcohol to be 78.25°. 
One difficulty we found was in the crumbling of 
freshly prepared quicklime. We tried to strengthen it 
by mixing it with other materialsbut foune none v..ich 
helped, and at the same time die not interfere witn the 
drying of the alcohol. The materials we use.-; were pumice, 
asbestos, calcium chloride, calcium carbonate, and cnlci-n 
sulfate. Possibly the passing of carbon dioxide into the 
slaked lime, and then heating it until calcium oxide, r.elped 
-14 V+ + Mm off of tr.c water Plowly a slight amount. Also o.*e G-ivu.nb ui-
from the calcium hydroxide appeared uO ..ave -..cv- cLes. 
We experimented with soda lime, < ..o a ..ixl..«-e 
magnesium end barium per chlorates bu- 3-»ri-fu no he^ir.-le 
results. The perchlorates form.ee alcoholswit.. t..« 
30. Sutton "Volumetric Analysis" Pub.Blekiston Sons, Phil.1924 
20 
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alchol vapors. 
From the results attained by the above research re 
found that the greater the surface of lime exposed to the 
alcoholic vapors the more efficient the drying. However 
in this kind of an apparatus a very fine lime cannot be 
used. 
In conclusion re wish to state that re believe a 
just method could be devised which would be far more 
efficient than any method which exists at the present time. 
The lack of time and money prohibits an investigation of 
this method, We would suggest that alcoholic vapors heated 
to 100° or more be passed into a dust chamber containing 
lime and from there into a settling chamber where the alco­
hol. could be collected. The vapors in the .dust chamber 
would need to be prevented from overheating on coming in 
contact with the lime. 
ffOTE 
In closing I wish to express .my deep appreciation to 





The first anhydrous alcohol was probably prepared 
by Lewitz using potassium tartrate, and potassium car­
bonate. 
Richer and Drinkwater improved these methods. 
In more recent years Danner and Hildebrand followed 
out and enlarged upon the lime method as used by Andrew, 
Kailen and others. By making a specially prepared calcium 
Oxide, Danner end Hildebrand obtained anhydrous alcohol 
of very high grade, from 99-100$. 
Noyes used calcium chloride as the initial drying 
agent and freshly prepared lime as the final drying agent. 
He obtained 99,70 to 93.99$ alcohol. 
Frankforter prepared anhydrous alcohol using potassium 
carbonate and potassium fluoride as the initial drying 
agents followed by lime und;r a pressure of 55 pounds per 
cq. inch. He removed the last traces of water with cal­
cium carbide. 
Lyons and Smith used calcium cp^xbide and anhydrous 
cooper sulfate and obtained desirable results.  
Steffen-s and Larks carried out the method of Young 
adding benzene to 95$ alcohol, which changed i t 's  boiling 
point causing more water to pass off in the process of 
distilling. They have devised apparatus using the above 
principle. 
22 
Ruymoeke, Sensible, ana Hariller prepared anhydrous 
alcohol (99-100$) using glycerol ana glyerolic solutions, 
Loriette prepared anhydrous alcohol by passing i t 's 
vapors over lime. 
Research 
We prepared an apparatus as shown in Fig. 1 page 14 
and determined the concentration of elcohol after passing 
alcoholic vapors over lime, heated, to the temperature of 
steam. The alcohol obtained was 99.43-99,73$. On re­
distilling the same alcohol a second and tnird time we 
obtained alcohol up to 99,91$. 
We found, that lime will not remove efficiently more 
than 75$ of the theoretical amount of water needed in re­
action. 
It  is necessary to have the lime heated slightly 
above the boiling point of alcohol or some of the alcohol 
remains in the lime. 
In order to prevent local heating i t  is essential to 
have a hot water jacket around the apparatus. Especially 
if  tne alcohol is distilled at a rapid rate. If the al­
cohol vapors ere heated above .^(f-ROO9  there is danger 
of aldehydes being formed. Above 200° a considerable 
amount of aldehyde is formed as shown by our tests.  Very 
l i t t le calcium appeared to be carried over. 
T/e failed to obtain a satisfactory . ' j :etnoa to prepare 
lime of harder texture. Slow drying and carbon dioxide 
offered some possibilities. 
Mixtures of barium and magnesium perchiorates failed 
to aid in the drying process. Alcoholatcs were formed. 
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